Proteasomal and autophagic degradative activities in spinal and bulbar muscular atrophy.
Spinal and bulbar muscular atrophy (SBMA or Kennedy's disease) is a fatal neurodegenerative disease characterized by the selective loss of motor neurons in the bulbar region of the brain and in the anterior horns of the spinal cord. The disease has been associated to an expansion of a CAG triplet repeat present in the first coding exon of the androgen receptor (AR) gene. SBMA was the first identified member of a large class of neurodegenerative diseases now known as CAG-related diseases, which includes Huntington's disease (HD), several types of spinocerebellar ataxia (SCAs), and dentatorubral and pallidoluysian atrophy (DRPLA). The expanded CAG tract is translated to an aberrantly long polyglutamine tract (ARpolyQ) in the N-terminal region of the AR protein. The elongated polyQ tract seems to confer a neurotoxic gain-of-function to the mutant AR, possibly via the generation of aberrant conformations (misfolding). Protein misfolding is thought to be a trigger of neurotoxicity, since it perturbs a wide variety of motor neuronal functions. The first event is the accumulation of the ARpolyQ into ubiquitinated aggregates in a ligand (testosterone) dependent manner. The mutant ARpolyQ also impairs proteasome functions. The autophagic pathway may be activated to compensate these aberrant events by clearing the mutant ARpolyQ from motor neuronal cells. This review illustrates the mechanisms at the basis of ARpolyQ degradation via the proteasomal and autophagic systems.